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Aviation’s Economic Impact

$436 billion in direct economic activity
Provides $60.6B positive trade balance

25% of all companies’ sales depend on air
transportation

655,500 jobs
650 million travelers a year
51,000 flights a day




NASA’s Contributions

+ NASA STRUCTURAL ANALYSIS (NASTRAN) «««++-: -

presneean + COMPUTATIONAL FLUID DYNAMICS (CFD) + COMPOSITE STRUCTURES

—+ AIRBORNE WIND SHEAR DETECTION

+ AIR TRAFFIC MANAGEMENT

+ LIGHTNING PROTECTION
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+ WINGLETS
+ SUPERCRITICAL AIRFOIL

+AREA RULE +JET ENGINE

+ GLASS COCKPIT COMBUSTORS + ICING DETECTION

+ ENGINE NOZZLE CHEVRONS
+ DAMAGE-TOLERANT FAN CASING

+ WIND TUNNELS Q + RUNWAY GROOVES



Chevron Nozzles
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Better Fuel Efficiency

2015 2020 2025

33% 50% >50%

Improvement over today’s most efficient aircraft



2005

Fewer Emissions

Additional Technology Advancement

“gver{ap\ and Low Carbon Fuels

Carbon neutral growth

2020 2050

With Improvement



Air Transportation System of the Future
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